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Abstract  
A study was carried out to evaluate biochemical changes in processed tomato juice stored for 12 and 6 months at 
ambient conditions. Tomato juice was processed from eight genotypes, juice stored and periodical analysis was 
carried out. Significant differences were observed among the genotypes/progenies in respect to product keeping 
qualities. In F5 generation, the mean biochemical constituents in processed juice at the time of preparation and 
after 12 months of storage were, total soluble solids 5.84 and 4.8oBrix; titratable acidity 0.83 and 0.32 per cent; 
pH, 3.97 and 4.00; ascorbic acid, 25.74 and 4.11 mg/100 g; fruit total sugars, 3.5 and 3.1 per cent; lycopene, 3.36 
and 1.31 mg/100 g; β-carotene, 2.44 and 1.2 mg/100 g, respectively. While in F6 generation, 6.52 and 5.6oBrix, 
total soluble solids; 0.75 and 0.49 per cent, titratable acidity; 3.99 and 4.05, pH; 23.85 and11.63 mg/100 g, 
ascorbic acid; 3.71 and 3.46 per cent total sugars; 3.21 and 2.27 mg/100 g, lycopene; 2.10 and 1.74 mg/100 g β-
carotene at the time of preparation and after 6 months storage, respectively. Among the genotypes treatment 8 
(progeny of cross M-3-1 x H-24) and 25, 26 and 32 (three of them from progenies of cross 87-2 x 18-1-1) 
showed better retention of biochemical constituents. During storage at ambient temperature significant changes 
were not observed in processed products in respect to sugars and total soluble solids while significant changes 
were observed in ascorbic acid, lycopene and β-carotene content. 
Keywords:  ambient condition, generation, keeping qualities, processing, progenies 
 
1. Introduction 
Tomato is known for its outstanding nutritive and medicinal values and therefore grouped under protective foods. 
The fruits are eaten raw or cooked, and large quantities of fruits are used to produce soup, juice, ketchup, puree, 
paste, sauce and powder. Tomato fruit supplies minerals, vitamin A and B and is excellent source of vitamin C 
and adds variety of colours and flavours to the food (Tiwari et al., 2002). Processing plays an important role in 
conservation and effective utilization of perishable produces. However, only less than two per cent of the total 
production of fruits and vegetables are processed (Sudheer and Indira, 2007). Since the tomato fruits are highly 
perishable, growers are obligated to sell their produce immediately after harvest resulting in lower incomes. 
Therefore, it is necessary to overcome the problem of excessive production during glut period. It can be 
facilitated very effectively with the processing of the tomato fruits in the form of juice so as to stabilize the 
market prices in the interest of growers and to maintain a steady supply of tomatoes to the consumer in processed 
form. The changes in total soluble solids, sugars, as ascorbic acid, titratable acidity, pH, lycopene and β-carotene 
were lacking particularly during storage of processed tomato products such as juice at ambient condition. 
Therefore this investigation was conducted with the objective of identifying promising genotypes for processing 
qualities in to juice and its keeping quality during storage. 
 
2. Materials and Methods 
The study was conducted at All India Coordinated Research Project on Vegetable Crops, and at Post Harvest 
Technology Unit of Department of Horticulture, Mahatma Phule Krishi Vidyapeeth, Rahuri. 
 
2.1. Experimental material 
The seeds of tomato genotypes of F4 generation of crosses M-3-1 x H-24 (2 progenies) and 87-2 x 18-1-1 (4 
progenies) were obtained from All India Coordinated Research Project on Vegetable Crops, Mahatma Phule 
Krishi Vidyapeeth, Rahuri. Standard checks ‘Bhagyashree’ and ‘Dhanashree’ were obtained from Tomato 
Improvement Scheme, Mahatma Phule Krishi Vidyapeeth, Rahuri.  
 
2.2. Experimental design 
Completely Randomized Design with three replications and statistical data were analyzed following procedures 
as recommended by Gomez and Gomez (1984); Panse and Sukhatme (1985). 
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2.3. Methods 
Tomato genotypes for processing qualities were grown in spring-summer season of 2009/10 and 2010/11. The 
plot size was 11.88 m2 (3.6 m x 3.3 m) and 4.86 m2 (1.8 m x 2.7 m) gross and net plot size, respectively. The plot 
size comprising four rows 0.9 m apart and 0.3 m part in the row with 44 plants in each plot. Ridges were opened 
at 90 cm apart. Plots were laid out and seedlings were transplanted in to the main field at 30 cm distance on one 
side of ridges on 08, December, 2009, one month after seedling emergence.Fertilizer was applied at the rate of 
200, 100 and 100 kg NPK/ha of Urea (as source of N), Phosphorus (P) and Potassium (K), respectively. Full 
dose of farm yard manure, P, K and half dose of N were applied before transplanting and remaining half dose of 
N were applied in three equal split doses at 20, 40, and 60 days after transplanting as a top dressing. Other 
cultural practices such as irrigation, weeding, staking, tying, and earthing up were carried out as per the 
requirement of the crop. But no any pesticides applied to control diseases and insect pests in both the years. 
In 2010/11 cropping season, tomato seeds of F5 generations were sown on 01, November 2010 on 
nursery beds and 3 weeks old seedlings (on1st December, 2010) were transplanted to the field. The plot size, 
spacing and method of planting, fertilizers application and other operations followed the previous year practices. 
Juice was prepared from eight promising genotypes following the methods suggested by Lal and Siddappa(1998) 
and Srivastava and Kumar (2002) procedures and prepared juice was stored at ambient condition. Every three 
months interval changes in biochemical constituent of juice was analysed for its quality at ambient room at 
Horticulture Laboratory, at Mahatma Phule Agricultural University. All the chemical analysis was done by 
following the procedures as suggested by Ranganna (1986) and A.O.A.C. (1990). 
 
3. Result and Discussion 
3.1. Total soluble solids  
The total soluble solids is the main criteria in selection of tomato genotypes for processing as high total soluble 
solids reduces processing time for product concentration. Data pertaining to the periodical analysis of total 
soluble solids (TSS) revealed that there were reduction in TSS of juice during storage periods (Table 1). In F5 
generation, there were significant differences among the genotypes in respect to TSS content at 0, 3 and 12 
months after storage. In F5, the maximum and the minimum TSS of juice was observed in treatment (T8) 
(6.24oBrix) and T30 (5.71oBrix) at the time of preparation and at the end of 12 months it was noted that maximum 
was 5.04oBrix (T25) which was at par with T32 (4.87oBrix) and minimum was 4.72oBrix (T6). At the initial period 
the mean juice TSS was 5.84oBrix and at the end of one year storage it found 4.8oBrix. The processed juice TSS 
content in F6 generation did not show significant differences except after six months storage (Table 1). At the 
time of preparation TSS of juice were ranged from 6.44 (T21) to 6.57oBrix (T8, T25, T26 and T32) and after six 
months of storage significantly varied from 5.27 (T21) to 6.17oBrix (T25). Total soluble solids in juice varied from 
5.71 to 6.24oBrix (F5) and 6.44 to 6.57oBrix (F6) at the time of preparation, and 4.72 to 5.04oBrix (F5) and 5.27 to 
6.17oBrix (F6) at the end of twelve and six months storage period, respectively. The reduction in the content of 
TSS during storage might be due to the biochemical changes during storage owing to hydrolysis of 
polysaccharide and non-reducing sugars. Similar results in reduction of TSS content were reported by Agarwal 
et al. (1995), Nithya and Premalatha (2006), Mahmude et al. (2009) and Wasim and Singh (2015). 
 
3.2. Titratable acidity  
Titratable acidity is one of the parameters for good flavour of processed tomato products. In F5 
genotypes/progenies, the mean titratable acidity of juice was declined from 0.83 per cent at the time of 
preparation to 0.32 per cent after one year storage at the ambient temperatures (Table 2). At zero day storage the 
titratable acidity of juice was significantly maximum in T32 (0.9 per cent) which was at par with T20 and T26 
(0.88 per cent) and the minimum was in T25 (0.74 per cent) which was at par with T8 (0.76 per cent). While at the 
end of 12 months storage the maximum titratable acidity of juice was noted in T25 (0.37 per cent) and the 
minimum was in T6 (0.29 per cent) although there were no significant differences among the progenies in 
titratable acidity. There were significant differences in F6 progenies in juice titratable acidity during the course of 
storage. Significantly maximum titratable acidity of juice was found in T6 (0.87 per cent) which was at par with 
T26 (0.83 per cent) and the minimum was in T20 (0.65 per cent) which was at par with T21 (0.66 per cent) at the 
time of preparation and after six months storage significantly maximum and minimum titratable acidity were 
0.59 per cent (T26) and 0.44 per cent (T6), respectively. The mean titratable acidity of juice was 0.75 per cent at 
the time of preparation and 0.49 per cent at the end of six months storage. The declining phenomenon perhaps 
due to the utilization of acids for formation of alkali base compounds (Sharma et al., 2004). The decrease in 
titratable acidity of juice and puree during storage was reported by Pruthi et al. (1980), Ibrahim (2008) and 
Mahmude et al. (2009).  
 
3.3. pH 
The results obtained on pH of juice during the course of storage period are presented in Table 3. As it is shown 
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in the table there were significant differences among F5 progenies in pH of juice throughout storage periods 
except at the time of preparation. The pH value of juice was lowest in T32 (3.89) and highest in T21 (4.09) at the 
time of preparation while the minimum and maximum pH value was observed in T30 (3.94) and T21 (4.08) at the 
end of 12 months storage period. Significant differences in juice pH value among F6 progenies were registered, 
which was ranged from 3.93 (T30) to 4.09 (T20) and from 4.01(T30) to 4.12 (T20) at the time of preparation and 
after six months of storage, respectively. The pH value in juice decreased from 4.05 to 4.00 after six months 
storage onwards in F5 generation. There was an increasing trend in pH value in F6 generation during six months 
storage, the mean pH was 3.99 at the time of preparation and 4.05 at the end of six months storage. It was 
observed that the mean pH value of juice increased up to six months storage then after it was declined. Present 
findings are supported by the work done by Agarwal et al. (1995), Kaur et al. (1999) and Ibrahim (2008) who 
reported slight increase in pH values of juice during storage. The reduction in pH values may be attributed to an 
increase in H+ activity in the packed bottles. These results are in accordance with findings reported by Benal et al. 
(2005), Garande (2006) and Safdar et al. (2010) and Wasim and Singh (2015). 
 
3.4. Ascorbic acid  
Ascorbic acid is one of the natural antioxidants found in fruits and vegetables. There were no significant 
differences observed in ascorbic acid content of juice prepared from F5 progenies during 12 months storage 
except at 6 months storage period. Juice ascorbic acid content was ranged from 23.19 (T21) to 27.77 mg/100 g 
(T8 and T26) and from 3.33 (T6) to 4.55 mg/100 g (T32) at the time of preparation and at the end of 12 months 
storage period, respectively (Table 4). In F6, ascorbic acid content of processed juice was significantly maximum 
in T25 (27.5 mg/100 g) which was at par with T32 (25 mg/100 g) and minimum was in T21 (21.67 mg/100 g) 
which was at par with T20 (22.08 mg/100 g) at the time of preparation while maximum ascorbic acid was 
recorded in T25 (12.37 mg/100 g) which was at par with T8 (12.22 mg/100 g) and the minimum ascorbic acid was 
in T6 (10.88 mg/100 g) which was at par with T21 (10.9 mg/100 g) at the end of 6 months storage. The mean 
ascorbic acid content were 25.74 (F5) and 23.85 mg/100 g (F6) at the time of preparation and 4.11(F5) and 11.63 
mg/100 g (F6) at the end of 12 and 6 months storage period, respectively. It was observed that ascorbic acid 
content declined with storage time. The variations in ascorbic acid content of juice were perhaps due to 
differences in genotypes, its interaction with growth resources. Declining in ascorbic acid contents of both juice 
with storage periods were reported by several workers, Agarwal et al. (1995), Kaur et al. (2004), Sharma et al. 
(2004) and Safdar et al. (2010). The losses of ascorbic acid are probably attributable to oxidation and non 
enzymatic reactions of ascorbic acid to dehydroascorbic acid followed by hydrolysis of the latter to 2,3-
diketogluconic acid, which then undergoes polymerization to other nutritionally inactive products (Dewanto et 
al., 2002; Kaur et al., 2004; Rajchl et al.,2009). 
 
3.5. Fruit Sugars 
3.5.1. Reducing sugars.  
There were no significant differences observed in the content of juice reducing sugars among F5 
progenies/genotypes during the storage period at ambient condition. Reducing sugars decreased upon three 
months of storage then it showed an increasing trend at 6 months storage and thereafter (Table 5). The content of 
reducing sugars were maximum in T26 (2.91 and 3.03 per cent) and minimum in T21 (2.51 and 2.78 per cent) at 
the time of preparation and after 12 months storage period, respectively. The mean content of reducing sugars 
increased from 2.79 per cent at the time of preparation to 2.97 per cent after 12 months of storage. In F6, 
reducing sugars of processed juice was observed significant among the genotypes. At the time of preparation, 
significantly maximum reducing sugars was registered in T32 (3.07 per cent) which was at par with T25 (3.05 per 
cent) and minimum was in T30 (2.59 per cent) which was at par with T21 (2.74 per cent). After six months of 
storage, significantly maximum reducing sugars was also found in T32 (3.11 per cent) which was at par with T25 
(3.1 per cent) and the minimum was in T30 (2.65 per cent) which was at par with T21 (2.79 per cent). It was noted 
that mean content of reducing sugars were 2.86 and 2.91 per cent at the time of preparation and after 6 months of 
storage period, respectively (Table 5). 
3.5. 2. Non-reducing sugar.  
Storage of processed juice at ambient condition for 12 months resulted in non significant differences among F5 
progenies/genotypes in content of non-reducing sugar except at 9th months of storage. At the time of preparation, 
the content of juice non-reducing sugar was ranged from 0.61 (T6) to 0.92 per cent (T21) while after 12 months 
storage it was varied from 0.1 (T21) to 0.17 per cent (T26 and T6) in F5 generation (Table 6). In F6, significant 
differences in content of juice non-reducing sugar were observed whereby non-reducing sugar content varied 
from 0.76 (T30) to 0.91 per cent (T21) and from 0.49 (T30) to 0.64 per cent (T8) at the beginning and after 6 
months storage, respectively. The mean value of non-reducing sugar was between 0.71 and 0.14 per cent at the 
beginning and after 12 months of storage in F5, and 0.85 to 0.55 per cent at beginning and after 6 months storage 
period, in F6, respectively. It was observed that the content of non-reducing sugar was declined during storage in 
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both generations. 
3.5.3. Total sugars.  
The per cent total sugars of processed juice were not found significantly different among genotypes in F5. The 
maximum and minimum total sugars was recorded in T26 (3.63 per cent) and T20 (3.40 per cent) at the time of 
preparation while it was ranged from 2.88 per cent (T21) to 3.20 per cent (T26) at the end of 12 months storage 
(Table 7). In F6 generation, significant differences was noted in the content of total sugars which was varied 
from 3.35 (T30) to 3.96 per cent (T32) at the time of preparation and from 3.14 (T30) to 3.65 per cent (T32) after 6 
months storage. It was observed that per cent total sugar of processed juice in both generations declined 
throughout storage period. Hence the mean total sugars of juice were recorded from 3.5 to 3.1 per cent (F5) and 
3.71 to 3.46 per cent (F6) at the end of 12 and 6 months storage, respectively. The mean total sugars of juice 
reduced from 3.58 to 3.10 (F5) and 3.71 to 3.46 (F6) after 12 months and six months storage, respectively. 
Similar trends were observed for non-reducing sugar while there was an increase in content of reducing sugars of 
juice at the end of six months storage period and thereafter. Decrease in total sugars of juice perhaps was due the 
hydrolysis of polysaccharides and inversion of non-reducing sugars. Similar results were reported by Agarwal et 
al. (1995), Sharma et al. (2004), Garande (2006) in tomato juice, puree and paste. 
 
3.6. Lycopene  
Lycopene is the pigment principally responsible for the characteristic deep-red color of ripe tomato fruits and 
tomato products. It has attracted attention due to its biological and physicochemical properties, especially related 
to its effects as a natural antioxidant. Although it has no provitamin A activity, it exhibits a physical quenching 
rate constant with singlet oxygen almost twice as high as that of β-carotene (Shi and Maguer, 2000). The data 
pertaining to lycopene content of processed juice during storage showed significant differences among progenies 
in both generations (Table 8).Significantly maximum lycopene was found in T26 (4.13 and 4.03 mg/100 g) while 
minimum was registered in T30 (2.63 and 2.56 mg/100 g) at the time of preparation in F5 and F6 progenies, 
respectively. After 12 months storage the maximum lycopene was in T26 (1.62 mg/100 g) which was at par with 
T6 (1.36 mg/100 g) and minimum was in T30 (1.06 mg/100 g) which was at par with T8 (1.16 mg/100 g) in F5 
generation. Similar trends was observed in F6 generation in respect to lycopene content of juice after 6 months 
storage which was significantly varied from 2.87 (T26) to 1.61 mg/100 g (T21). During storage period lycopene 
content of processed juice declined in irrespective of the genotypes in both generations. Accordingly, the mean 
lycopene content of juice was declined from 3.36 to 1.31 mg/100 g (F5) and from 3.21 to 2.27 mg/100 g (F6) 
after 12 and 6 months storage, respectively. The variation in lycopene content might be due to variations in 
genotypes. The present findings are in agreement with the results reported by Gowda et al. (1994), Seybold et al. 
(2004) and Ibrahim (2008). The declining trend in lycopene content was possibly attributed to lycopene 
sensitivity to heat, light and other biochemical reactions occurred during storage (Shi and Maguer, 2000; Kaur et 
al. 2004; Rajchl et al., 2009). 
 
3.7. β-carotene  
There were significant differences in β-carotene content of processed juice among progenies in F5 and F6 during 
storage. In F5 and F6 progenies T32 and T26 had significantly maximum β-carotene content (2.77 and 2.45 
mg/100 g) while significantly minimum β-carotene content was recorded in T20 and T30 (1.93 and 1.46 mg/100 
g), respectively, at the time of preparation (Table 9). Similarly, upon 12 months storage T26 showed maximum β-
carotene content, 1.46 mg/100 g which was at par with T32 (1.3 mg/100 g) and significantly minimum in T30 (1.0 
mg/100 g) which was at par with T21 (1.08  mg/100 g) in F5 generation. At the end of  six months storage in F6 
generation, significantly maximum β-carotene content was 2.09 mg/100 g in T26 which was at par with T6 (2.04 
mg/100 g), and the minimum was 1.12 mg/100 g in T30 which was at par with T20 (1.54 mg/100 g). The mean β-
carotene content in juice was showed a decreasing trend from 2.44 (initial) to 1.2 mg/100 g after one year 
storage (F5) and from 2.10 (initial) to 1.74 mg/100 g after six months storage (F6). Decline in the content of β-
carotene during storage was reported by Abushita et al. (2000) and Kaur et al. (2004) and Ibrahim (2008). 
Decline in β-carotene content might be due to its sensitivity to oxidation, light and temperature, and changes in 
re-arrangements of molecules from trans to cis isomerisation. 
 
4. Conclusion 
The study conducted on changes on biochemical constitute of tomato juice stored at ambient temperature for one 
year (F5 generations) and 6 months (F6 generations) showed that there was a gradual reduction in total soluble 
solids, titratable acidity, sugars, ascorbic acid, lycopene and β-carotene content of juice except pH of juice that 
increased from 3.97 and 3.99 (at initial) to 4.0 (after 12 months of storage) and 4.05 (after 6 months of storage) 
in F5 and F6 generations, respectively. It can be concluded that tomato juice processed and packed in bottle and 
stored at ambient temperature could retain its nutritional quality as old as 12 months. 
 
Food Science and Quality Management                                                                                                                                             www.iiste.org 
ISSN 2224-6088 (Paper)  ISSN 2225-0557 (Online) 
Vol.50, 2016 
 
9 
Acknowledgements 
The Authors would like to thank All India Coordinated Research Project on Vegetable Crops and Tomato 
Improvement Scheme, MPKV, Rahuri for materials and financial support. 
 
References 
Abushita AA, Daood HG and Biacs PA (2000). Change in carotenoids and antioxidant vitamins as a function of 
varietal and technological factors. J. Agric. Food Chem., 48; 2075-2081. 
Agarwal P, Singh B and Sindhu JS (1995). Studies on the physico-chemical and processing characteristics of 
some newly evoloved tomato cultivars for making juice and concentrate.  Indian food packer, 49 (2):45-
53. 
AOAC (1990). Official Methods of Analysis of the Association of Official Analytical 
Chemists.15thed.Washigton, D.C. 
Benal BP, Madalageri M. and Rokhade AK (2005). Physico-chemical qualities of fruits of commercial tomato 
hybrids and varieties in Ghatprabha Left Bank command area processing in to puree. J. Food Sci. and 
Technol.42 (1):8-11. 
Dewanto V, Wu X,  Adom KK and  Liu RH (2002).Thermal processing enhances the nutritional value of 
tomatoes by increasing total antioxidant activity. J. Agric. Food Chem., 50: 3010-3014. 
Garande VK (2006). Evaluation of orange fruited tomato cultivars for beta carotene content in fresh fruit and 
processed product. PhD. Thesis Submitted to Mahatma Phule Krishi Vidyapeeth, Rahuri. 
Gomez KA and Gomez AA (1984). Statistical procedures for agricultural. 2nd ed. John Wiley and Sons, Inc. UK.  
Gowda IN, Ramajaneya KH, Anand N, Sadashiva AT and Tikoo SK (1994). Studies on the physico-chemical 
characteristics and processing qualities of two IIHR tomato varieties in relation to commercial cultivars. 
J. Food Sci. Tech., 31(2):126-129. 
Ibrahim AM (2008). Effect of organic production on growth, yield, shelf life and juice quality of tomato. Ph.D. 
Thesis Submitted to Mahatma Phule Krishi Vidyapeeth, Rahuri. 
Kaur C, Khurdiya DS, Pal RK, and Kapoor HC (1999). Effect of microwave heating and conventional 
processing on the nutritional qualities of tomato juice. J. Food Sci. Technol., 36(4): 331-333. 
Lal G, Siddappa GS and Tandon GL (1998). Preservation of fruits and vegetables. Indian Council of Agricultural 
Research, New Delhi. 
Mahmude R, Nurl Islam M, Sarwar AKM and Roy DC (2009). Studies of varietal effects on the prepared tomato 
juice. Bangladesh Res. Pub. J.3 (1):787-795.   
           http://www.bdresearchpublications.com/admin/journal/upload/0817/08107.pdf. 
           Accessed 15 July 2011. 
Nithya DJ and Premalatha MR (2006). Storage stability of tomato concentrate. Beverage and Food world, 33 
(2):28-30. 
Panse VG and Sukhatme PV (1985). Statistical Methods for Agricultural Workers.3rd ed. Indian Council of 
Agricultural Research, New Delhi. 
Pruthi JS, Saxena AK, Teotia MS, Kanwar JS and Nandpuri KS (1980) Studies on varietal suitability of 
tomatoes for ketchup manufacture. Indian Food packer, 34(2): 22-30. 
Rajchl A, Cizkova H, Voldrich M, Jiruskova M and Sevcik R (2009). Evaluation of shelf life and heat treatments 
of tomato products. Vol.27. Special Issue. Czech. Food Sci. 
http://www.agriculturejournals.cz/publicfiles/07623.pdf. Accessed 15 July 2011. 
Ranganna S (1986). Handbook of analysis and quality control for fruit and vegetable products. 2nd eds. Tata 
McGraw-Hill Publishing Company Ltd., New Delhi. 
Safdar MN, Mumtaz Amjad M, Siddiqui N and Hameed T (2010). Development and quality characteristics 
studies of tomato paste stored at different temperatures. Pakistan J. Nutri. 9 (3): 265-268. Asian 
Network for Scientific Information.  
          http://www.docsdrive.com/pdfs/ansinet/pjn/2010/265-268.pdf. Accessed 5 August 2011. 
Seybold C, Frohlich K, Bitsch R, Otta K and Bohm V (2004). Changes in content of carotenoids and vitamin E 
during tomato processing. J. Agric. Food Chem., 52:7005-7010. 
Sharma M, Arora SK, Singh J and Dhawan SS (2004). Assessment of tomato hybrids for the preparation of 
tomato paste. Beverage and food world, December, pp.15-17. 
Shi J and Maguer ML(2000). Lycopene in Tomatoes: chemical and physical properties affected by food 
processing. Vol. 40 (1):1-42. Critical reviews in food science and nutrition. 
           www.tandfonline.com/doi/pdf/10.1080/10408690091189275. Accessed 5 August 2011. 
Srivastava RP and Kumar S (2002). Fruit and vegetable preservation: principles and practices. Third ed. 
International Book Distributing Co. Lucknow, India. 
Sudheer KP and  Indira V (2007). Post harvest technology of horticultural crops. New India Publishing Agency, 
New Delhi, India. 
Food Science and Quality Management                                                                                                                                             www.iiste.org 
ISSN 2224-6088 (Paper)  ISSN 2225-0557 (Online) 
Vol.50, 2016 
 
10 
Tiwari RN, Mishra M, Choudhury B and Palai SK (2002). Tomato. In: Bose, T.K., Kabir, J. Maity, T.K., 
Parthasarathy, V.A. and Som, M.G. (eds.)Vegetable Crops .Vol. I. Third ed. Naya Prokash Publishing, 
India. pp.1-154. 
Wasim, S. M. and J.P.Singh. (2015). Compositional alterations in tomato products during storage. Res. J. Chem. 
and Environ. Vol 19 (2):82-87. 
 
Table 1. Changes in total soluble solids (oBrix) of juice during storage 
Treatment (T) 
Zero day 
storage 
three months 
storage 
Six months 
storage 
Nine 
months 
storage 
One year 
storage 
F5 F6 F5 F6 F5 F6 F5 F5 
6 (M-3-1 x H-24) 5.74 6.47 5.26 6.32 5.09 5.43 4.91 4.72 
8 (M-3-1 x H-24) 6.24 6.57 5.71 6.42 5.30 5.83 5.11 4.78 
20 (‘Bhagyashree’) 5.77 6.50 5.46 6.37 5.20 5.70 5.01 4.75 
21 (‘Dhanashree’) 5.77 6.44 5.67 6.32 5.40 5.27 5.05 4.75 
25 (87-2 x 18-1-1) 5.84 6.57 5.71 6.43 5.42 6.17 5.23 5.04 
26 (87-2 x 18-1-1) 5.77 6.57 5.74 6.44 5.21 5.63 5.02 4.77 
30 (87-2 x 18-1-1) 5.71 6.50 5.57 6.34 5.10 5.30 4.90 4.75 
32 (87-2 x 18-1-1) 5.84 6.57 5.57 6.41 5.08 5.50 5.02 4.87 
General mean 5.84 6.52 5.59 6.38 5.23 5.60 5.03 4.80 
S.E+(mean) 0.05 0.08 0.05 0.08 0.09 0.18 0.10 0.06 
C.D. at  5% 0.14 NS 0.16 NS NS 0.53 NS 0.19 
 
Table 2. Changes in titratable acidity (%) of juice during storage 
Treatment (T) 
Zero day storage 
three months 
storage 
Six months 
storage 
Nine 
months 
storage 
One year 
storage 
F5 F6 F5 F6 F5 F6 F5 F5 
6 (M-3-1 x H-24) 0.85 0.87 0.56 0.58 0.47 0.44 0.44 0.29 
8 (M-3-1 x H-24) 0.76 0.78 0.57 0.67 0.51 0.49 0.47 0.35 
20 (‘Bhagyashree’) 0.88 0.65 0.63 0.53 0.56 0.48 0.44 0.32 
21 (‘Dhanashree’) 0.82 0.66 0.55 0.58 0.49 0.47 0.45 0.30 
25 (87-2 x 18-1-1) 0.74 0.73 0.59 0.66 0.52 0.51 0.48 0.37 
26 (87-2 x 18-1-1) 0.88 0.83 0.64 0.65 0.57 0.59 0.45 0.30 
30 (87-2 x 18-1-1) 0.77 0.78 0.61 0.64 0.56 0.49 0.51 0.36 
32 (87-2 x 18-1-1) 0.90 0.67 0.61 0.64 0.55 0.47 0.46 0.30 
General mean 0.83 0.75 0.60 0.62 0.53 0.49 0.46 0.32 
S.E+(mean) 0.04 0.03 0.02 0.02 0.02 0.02 0.02 0.02 
C.D. at  5% 0.10 0.08 0.06 0.07 0.06 0.04 NS NS 
 
Table 3. Changes in pH of juice during storage 
Treatment (T) 
Zero day 
storage 
three months 
storage 
Six months 
storage 
Nine 
months 
storage 
One year 
storage 
F5 F6 F5 F6 F5 F6 F5 F5 
6 (M-3-1 x H-24) 3.92 3.98 4.02 4.01 4.04 4.03 4.02 4.00 
8 (M-3-1 x H-24) 3.92 3.95 3.98 4.05 4.01 4.07 4.03 3.95 
20 (‘Bhagyashree’) 4.08 4.09 4.09 4.10 4.10 4.12 4.07 4.04 
21 (‘Dhanashree’) 4.09 4.05 4.10 4.08 4.12 4.10 4.11 4.08 
25 (87-2 x 18-1-1) 3.90 3.99 3.99 4.01 4.02 4.04 4.03 4.00 
26 (87-2 x 18-1-1) 4.03 3.97 4.04 4.00 4.04 4.03 4.01 3.97 
30 (87-2 x 18-1-1) 3.93 3.93 3.96 3.98 3.99 4.01 3.97 3.94 
32 (87-2 x 18-1-1) 3.89 3.94 4.04 3.97 4.06 4.02 4.03 4.02 
General mean 3.97 3.99 4.03 4.03 4.05 4.05 4.03 4.00 
S.E+(mean) 0.06 0.03 0.03 0.02 0.02 0.02 0.02 0.02 
C.D. at  5% NS 0.10 0.07 0.07 0.07 0.06 0.06 0.07 
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Table 4. Changes in ascorbic acid (mg/100 g) of juice during storage 
Treatment (T) 
Zero day 
storage 
three months 
storage 
Six months 
storage 
Nine 
months 
storage 
One year 
storage 
F5 F6 F5 F6 F5 F6 F5 F5 
6 (M-3-1 x H-24) 24.49 23.75 23.63 19.44 7.88 10.88 4.83 3.33 
8 (M-3-1 x H-24) 27.77 24.17 26.47 22.61 8.56 12.22 5.90 4.17 
20 (‘Bhagyashree’) 22.34 22.08 20.67 20.23 6.32 11.16 5.37 3.75 
21 (‘Dhanashree’) 23.19 21.67 23.67 19.83 8.97 10.90 6.44 4.25 
25 (87-2 x 18-1-1) 27.76 27.50 26.53 24.20 10.52 12.37 6.79 4.50 
26 (87-2 x 18-1-1) 27.77 22.50 27.20 20.23 11.01 11.98 5.79 4.17 
30 (87-2 x 18-1-1) 25.81 24.17 24.57 20.63 7.34 11.50 5.71 4.17 
32 (87-2 x 18-1-1) 26.82 25.00 25.90 23.01 9.80 12.04 6.77 4.55 
General mean 25.74 23.85 24.83 21.27 8.80 11.63 5.95 4.11 
S.E+(mean) 1.66 1.09 1.61 0.72 0.76 0.45 0.43 0.35 
C.D. at  5% NS 3.28 NS 2.14 2.29 NS NS NS 
 
Table 5. Changes in reducing sugars (%) of juice during storage 
Treatment (T) 
Zero day 
storage 
three months 
storage 
Six months 
storage 
Nine 
months 
storage 
One year 
storage 
F5 F6 F5 F6 F5 F6 F5 F5 
6 (M-3-1 x H-24) 2.85 2.80 2.80 2.84 2.84 2.86 2.90 2.96 
8 (M-3-1 x H-24) 2.85 2.88 2.81 2.91 2.88 2.92 2.99 3.02 
20 (‘Bhagyashree’) 2.72 2.81 2.67 2.84 2.78 2.86 2.88 2.93 
21 (‘Dhanashree’) 2.51 2.74 2.48 2.77 2.58 2.79 2.73 2.78 
25 (87-2 x 18-1-1) 2.80 3.05 2.74 3.10 2.82 3.10 2.93 3.00 
26 (87-2 x 18-1-1) 2.91 2.97 2.87 3.00 2.85 3.01 2.95 3.03 
30 (87-2 x 18-1-1) 2.82 2.59 2.78 2.63 2.86 2.65 2.92 2.99 
32 (87-2  x 18-1-1) 2.85 3.07 2.79 3.09 2.89 3.11 2.94 3.01 
General mean 2.79 2.86 2.74 2.90 2.81 2.91 2.91 2.97 
S.E+(mean) 0.10 0.07 0.10 0.07 0.11 0.06 0.10 0.10 
C.D. at  5% NS 0.22 NS 0.20 NS 0.18 NS NS 
 
Table 6. Changes in non-reducing sugar (%) of juice during storage 
Treatment (T) 
Zero day 
storage 
three months 
storage 
Six months 
storage 
Nine 
months 
storage 
One year 
storage 
F5 F6 F5 F6 F5 F6 F5 F5 
6 (M-3-1 x H-24) 0.61 0.83 0.56 0.76 0.39 0.53 0.28 0.17 
8 (M-3-1 x H-24) 0.68 0.86 0.64 0.80 0.40 0.64 0.25 0.15 
20 (‘Bhagyashree’) 0.68 0.84 0.64 0.77 0.38 0.57 0.23 0.13 
21 (‘Dhanashree’) 0.92 0.91 0.83 0.82 0.44 0.52 0.17 0.10 
25 (87-2 x 18-1-1) 0.70 0.83 0.66 0.74 0.41 0.52 0.23 0.13 
26 (87-2 x 18-1-1) 0.73 0.89 0.66 0.81 0.51 0.59 0.34 0.17 
30 (87-2 x 18-1-1) 0.70 0.76 0.65 0.68 0.43 0.49 0.26 0.14 
32 (87-2 x 18-1-1) 0.71 0.90 0.65 0.83 0.35 0.54 0.24 0.14 
General mean 0.71 0.85 0.66 0.78 0.41 0.55 0.25 0.14 
S.E+(mean) 0.06 0.03 0.06 0.03 0.04 0.03 0.02 0.01 
C.D. at  5% NS 0.09 NS 0.09 NS 0.07 0.05 NS 
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Table 7. Changes in total sugars (%) of juice during storage 
Treatment (T) 
Zero day 
storage 
three months 
storage 
Six months 
storage 
Nine 
months 
storage 
One year 
storage 
F5 F6 F5 F6 F5 F6 F5 F5 
6 (M-3-1 x H-24) 3.46 3.64 3.51 3.61 3.23 3.39 3.18 3.13 
8 (M-3-1 x H-24) 3.52 3.74 3.30 3.71 3.28 3.56 3.24 3.16 
20 (‘Bhagyashree’) 3.40 3.64 3.36 3.61 3.17 3.43 3.11 3.06 
21 (‘Dhanashree’) 3.43 3.65 3.29 3.59 3.01 3.31 2.90 2.88 
25 (87-2 x 18-1-1) 3.50 3.88 3.38 3.84 3.23 3.62 3.15 3.12 
26 (87-2 x 18-1-1) 3.63 3.85 3.53 3.81 3.36 3.60 3.29 3.20 
30 (87-2 x 18-1-1) 3.52 3.35 3.49 3.31 3.29 3.14 3.18 3.13 
32 (87-2 x 18-1-1) 3.56 3.96 3.47 3.92 3.24 3.65 3.19 3.15 
General mean 3.50 3.71 3.42 3.68 3.23 3.46 3.16 3.10 
S.E+(mean) 0.13 0.09 0.12 0.08 0.13 0.07 0.11 0.01 
C.D. at  5% NS 0.25 NS 0.23 NS 0.21 NS NS 
 
Table 8. Changes in lycopene (mg/100 g) of juice during storage 
Treatment (T) 
Zero day 
storage 
three months 
storage 
Six months 
storage 
Nine 
months 
storage 
One year 
storage 
F5 F6 F5 F6 F5 F6 F5 F5 
6 (M-3-1 x H-24) 3.59 3.30 3.28 2.97 3.08 2.26 2.16 1.36 
8 (M-3-1 x H-24) 3.55 3.27 3.15 2.79 2.94 2.22 2.06 1.16 
20 (‘Bhagyashree’) 3.40 3.25 3.20 2.30 3.01 2.17 2.11 1.34 
21 (‘Dhanashree’) 3.20 2.97 3.11 2.22 2.78 1.61 1.73 1.23 
25 (87-2 x 18-1-1) 3.19 3.12 2.80 2.80 2.63 2.52 2.06 1.31 
26 (87-2 x 18-1-1) 4.13 4.03 3.67 3.01 3.37 2.87 2.44 1.62 
30 (87-2 x 18-1-1) 2.63 2.56 2.43 2.15 2.21 1.88 1.66 1.06 
32 (87-2 x 18-1-1) 3.21 3.16 2.95 2.80 2.84 2.66 2.21 1.41 
General mean 3.36 3.21 3.07 2.63 2.86 2.27 2.05 1.31 
S.E+(mean) 0.16 0.07 0.16 0.09 0.19 0.09 0.08 0.05 
C.D. at  5% 0.47 0.20 0.49 0.26 0.57 0.28 0.23 0.15 
 
Table 9. Changes in β-carotene (mg/100 g) of juice during storage 
Treatment (T) 
Zero day 
storage 
three months 
storage 
Six months 
storage 
Nine 
months 
storage 
One year 
storage 
F5 F6 F5 F6 F5 F6 F5 F5 
6 (M-3-1 x H-24) 2.41 2.40 2.34 2.29 2.15 2.04 1.82 1.22 
8 (M-3-1 x H-24) 2.50 2.16 2.35 1.96 2.23 1.72 1.90 1.18 
20 (‘Bhagyashree’) 1.93 1.89 1.80 1.71 1.70 1.54 1.50 1.10 
21 (‘Dhanashree’) 2.25 2.07 2.01 1.99 1.92 1.73 1.69 1.08 
25 (87-2 x 18-1-1) 2.72 2.35 2.51 2.27 2.25 2.02 1.78 1.27 
26 (87-2 x 18-1-1) 2.71 2.45 2.40 2.33 2.27 2.09 1.74 1.46 
30 (87-2 x 18-1-1) 2.23 1.46 2.03 1.33 1.73 1.12 1.33 1.00 
32 (87-2 x 18-1-1) 2.77 2.01 2.45 1.89 2.17 1.65 1.78 1.30 
General mean 2.44 2.10 2.24 1.97 2.05 1.74 1.69 1.20 
S.E+(mean) 0.09 0.08 0.08 0.07 0.08 0.07 0.06 0.06 
C.D. at  5% 0.27 0.24 0.24 0.20 0.24 0.22 0.17 0.18 
 
